Neural Correlation between Evoked Tactile Sensation and Central Activities in the Somatosensory Cortex.
Evoked tactile sensation (ETS) is induced with stimulation of areas in the projected finger map (PFM) in the stump skin of forearm amputees. The aim of the present study is to further explore the neural correlation of the ETS with central activities in the somatosensory cortex (SI). Two forearm amputees were recruited to participate in this study. The neuroimaging technique of Magnetoencephalography (MEG) was employed to reveal the activities in the somatosensory cortex (SI), while the thumb and little finger areas in the PFM and the thumb and little finger of the contralateral hand were stimulated with a bi-phasic current pulse train. In one subject, local anesthesia was applied to the skin areas of the thumb and little finger of the PFM to examine the effects of blocking peripheral nerve transmission on the central activities in SI. Results obtained in the two subjects indicated that stimulation of the thumb and little finger areas in the PFM of amputated side produced the similar neural activities in the somatosensory cortex as those of stimulating the thumb and little finger of the contralateral hand, both of which were consistent with the homunculus organization of the SI cortex. The intensity of SI cortical activities was proportional to the intensity of the amplitude of peripheral stimulation. In particular, local anesthesia reduced the intensity of central activities in SI as revealed by the MEG response, as well as the sensitivity of ETS as reported by the subject. This neural correlation appears to suggest that the finger areas in the PFM in the stump skin are neuroanatomically connected to the finger areas of the somatosensory cortex. Thus, electrical stimulation of the PFM can induce natural sensation as that of normal fingers. This establishes the neural basis of natural sensory feedback from the prosthetic hand to the forearm amputee with finger-to-finger specificity.